Summary. Gossypol acetic acid was administered orally to mice of two inbred strains, BALB/c/O1a and CBA/Gr, at daily doses of 10 or 20 mg/kg for about 4 weeks. Treated mice of both strains showed a reduction in sperm counts. This was more marked in CBA mice, which also had smaller testes size than did BALB/c mice. The treatment had no significant effect on testicular weight but the caput epididymidis and seminal vesicles of treated mice weighed less than those of control mice.
Introduction
The discovery by Chinese scientists (National Coordinating Group, 1978) of a male antifertility effect of gossypol is regarded as a major lead in the search for a male contraceptive agent (Prasad & Diczfalusy, 1982) . This promise is enhanced by the findings that gossypol is not mutagenic in the Ames test (Peyster & Wong, 1979; Majumdar et al, 1982) and does not result in chromosome damage of lymphocytes in vitro (Tsui, Creasy & Hultén, 1983) .
The original Chinese report (National Coordinating Group, 1978) stated that over 99% of men tested with gossypol (20 mg/day) showed necrospermia or oligospermia, usually after 2 months. Subsequent experiments suggested marked species differences in response to gossypol (Zatuchni & Osborn, 1981) . Hahn, Rusticus, Probst, Homm & Johnson (1981) concluded that gossypol is an effective and reversible antifertility agent in rats and hamsters but not in mice. Coulson, Snell & Parise (1980) reported that subcutaneous injections of gossypol into mice over a period of 10 days resulted in a reduction of epididymal sperm counts and reduced weights of accessory reproductive organs, whereas testicular weights remained the same or were increased. Shi & Zhang (1980) reported that after injecting mice with a sodium salt of gossypol at 8-5 mg/kg for 4 weeks, all spermatozoa were dead and the weights of accessory organs reduced. By contrast, Wang, Luo & Tang (1979, quoted by Prasad & Diczfalusy, 1982) found no effect on accessory glands after treating mice with 30 mg gossypol/kg for 9 weeks.
We have investigated the effects of oral gossypol acetic acid on sperm number in mice of two inbred strains, BALB/c and CBA.
Materials and Methods
The mice used were from the inbred strains BALB/c/Ola and CBA/Gr. Sperm counts were based on the method described by Searle & Beechey (1974) . The paired capita were macerated in 0-2 ml 1% (w/v) trisodium citrate and the suspension was diluted with 2 or 4 ml trisodium citrate, depending on caput weight. After thorough mixing, the number of spermatozoa was counted on an Improved Neubauer haemocytometer.
The 'Materials and Methods') of 0-24 mg, giving a ratio of 5 (P < 0001). For seminal vesicle weights, the mean difference for each experiment was 32-3 ± 8-3 mg, ratio = 3-9; and for sperm counts 960 000 ± 67 000, ratio = 14-3 (P < 0-001 for both).
The ratios of sperm counts of treated mice compared with their respective controls appeared to be consistently lower in CBA than in BALB/c mice. The data are summarized in Table 2 . To test the significance of this difference, the summed ratios for CBA mice in Table 1 were subtracted (Text-fig. 1 ). However, in the gossypol-treated mice, the sperm counts of CBA mice were significantly lower (P < 0001) than in BALB/c mice at both ages (r, 2 = 4-56 for younger mice and tig = 4-76 for older mice).
Discussion
As far as we know, this is the first report for mice of a strain difference in sensitivity to gossypol. The greater reduction in sperm count seen in gossypol-treated CBA mice was paralleled by the smaller testicular size in CBA as compared with BALB/c mice. It must at present be a matter for conjecture whether there is any common biological basis linking the genetic effect giving rise to small testis size and the exogenous effect of gossypol on sperm production. Hayward & Shire (1974) found that CBA/FaCam mice had smaller testes than did SF mice and that a large component of the difference was contributed by the Y chromosome.
In general, the reduction in sperm count that we observed after oral administration of gossypol acetic acid is in agreement with the findings by Coulson et al (1980) (1980) . These authors also reported that testicular weight was either unaffected or increased after treatment; in some of our experiments a slight increase in testis weight of treated animals is suggested but the differences are not significant.
In the rat, the first cell type to be affected by gossypol is the spermatid (National Coordinating Group, 1978; Prasad & Diczfalusy, 1982) : damage to spermatids was evident after 2 weeks of treatment, and was followed by damage to pachytene spermatocytes at 3 weeks, and to leptotene and zygotene spermatocytes, as well as type and intermediate spermatogonia at 4 weeks. Hoffer (1983) showed that at the ultrastructural level the most striking specific damage appeared to be to the mitochondrial sheath of stage 18 and 19 spermatids. If it is assumed that the sequence of events in gossypol-treated mice is similar to that in rats, it would seem likely that the major part of the reduction in sperm count that we observed is due to an effect of gossypol on spermatids. This assumption, however, needs further investigation.
The mode of action of gossypol is at present unknown. In view of its marked effect on spermatogenesis, a better understanding of its biological effect would be an important step forward in the fields of voluntary and involuntary infertility.
